Abstract. The recent globalization of world economies has led the retail markets of developed countries towards increasing levels of integration and strategic interdependence. A non negligible share of retail and food markets is currently served by co-operative societies. Consistently with this trend, the consumer cooperatives have recently experienced increasing levels of integration. The main aim of this paper is to study the welfare e¤ects of coordination among consumer cooperatives competing in quantities in a mixed oligopoly against pro…t-maximizing …rms. We show that, in absence of agency problems, whereas under increasing or constant returns to scale a higher output coordination of consumer cooperatives may not a¤ect the total welfare as long as a nonnegative pro…t constraint holds, under decreasing returns to scale the consumer cooperatives may contribute more to social welfare when acting on behalf of all consumers. This is because, by coordinating consumers'preferences, these …rms can reduce their market output, thus helping the market to come closer to the …rst best. All together these results seem to provide an argument in favour of the recent process of integration involving consumer cooperatives in many developed countries.
Introduction
Many industries of advanced economies have recently witnessed an increasing participation of consumers in the role of producers. 1 This has occurred, for instance, with the massive di¤usion of internet, where consumers often play the double role of users and producers of knowledge (e.g. Wikipedia and the various instances of open source software); with the diffusion of home power solar installations, which allow their users to consume as well as to sell the energy in excess; with local food distribution chains, where consumers are increasingly active in running collective purchasing groups, just to cite a few examples. However, the involvement of consumers in the production and distribution of goods is not new. Since 1844, with the Rochdale Society of Equitable Pioneers, the consumers have been the main stakeholders of organizations known as consumer cooperatives. Although in some cases the wide and disperse membership of consumers does not allow a their full involvement in all decisional processes (see e.g., Spear 2004), they nevertheless play a role in the decision-making of these organizations. For several years the cooperative societies have operated in the retail industry of numerous countries. In Europe, for instance, more than 3,200 consumer cooperatives yield a turnover of about 70 billion euro, employing 300,000 workers and serving 25 million consumer-members (Euro-Coop 2008). In Japan, to cite another relevant example, 25.8 million members purchase products from consumer cooperatives, contributing with a turnover of approximately 38,365 billion US dollar (JCCU, 2009 ). In some countries, cooperative societies have gained a dominant position in retail markets. In Switzerland, for instance, the two major groups of consumer cooperatives (Migros and Coop) account for 4.5 million members and a turnover of 27.4 billion euro. In Finland, the total proportion of cooperative members on the existing population is one of the highest world-wide, with approximately 2 million of consumers-members associated to the two main groups (S-group and Tradeka) that jointly generate a turnover of more than 11 billion euro (Euro-Coop 2009).
During the last decades the retail industries of most developed economies have gone through a massive restructuring process with, in particular, a substantial increase of the retailers' market power along the whole supply chain. Consistently with this trend, the consumer cooperatives have recently experienced increasing levels of integration. In Italy, for instance, most of the existing consumer cooperatives have merged in nine major groups, covering a share of approximately 18% of the retail market (E-coop 2010). In Switzerland, a long integration process has led the two major groups, Migros and Coop, to cover up to 70% of the retail industry. In UK, the consumer cooperatives have experienced a sequence of mergers, a strategy explicitly favoured by the cooperative movement to strengthen its position in the market (Report on Co-operative Mergers and Acquisitions, Euro-Coop, 2011). As recently observed, "the British retail market is a functioning oligopoly, and cooperative mergers have occurred not a moment too soon"; moreover, referring to 2002 merger between CWS (Co-operative Wholesale Society) and CRS (Co-operative Retail Services) "...two large retail systems (were) combined, excess store capacity reduced, and sta¢ ng realigned. The combined volume and reduction of costs and duplicate retail locations was the smartest cooperative move in half a century"(David Thompson 2009 ).
Not surprisingly, the increasing concentration of retail industry has raised some concerns in European antitrust authorities. 2 However, given the peculiar objective-function of this type of …rms, it is not immediately obvious whether the integration process of consumer cooperatives should raise any concern on the policy makers. If a consumer cooperative aims at maximizing the welfare of its members (i.e. consumers), why should a merger of these organizations harm the retail market competition? In contrast, the integration of these …rms might help the market to reach higher levels of discipline and welfare. Additional questions arise. Which are the welfare e¤ects of the consumer cooperatives integration in a strategic environment? Which role do …rms'technology and market competition play on the incentives of these organizations to integrate?
In this paper we try to address some of the above issues, mainly from a theoretical perspective. More speci…cally, we introduce a simple model to compare the performances of two types of consumer cooperatives assumed to compete in a quantity mixed oligopoly against traditional pro…t-maximizing …rms: 3 1. decentralized consumer cooperatives which operate independently and maximize the utility of each atomistic consumer-member; 2. centralized consumer cooperatives, which operate in group and maximize the welfare of all consumers.
The latter type of behaviour, although abstracting from agency problems, may provide some information on the behaviour of largely integrated groups of consumer cooperatives when the number of their consumer-members approaches which of all consumers in the market. To simplify, we will assume that the consumers are identical, and, hence, that there are no di¤erences between mean and median customer patronizing the cooperatives. Moreover, in accordance with the traditional models of consumer cooperatives (e.g., Anderson, Porter and Maurice, 1979 and 1980) we will assume that each consumer-member receives a share of the …rm's pro…t proportional to his/her individual consumption, in the form of a patronage dividend.
The main di¤erence between the two organizational models is, thus, that whereas in the decentralized case the cooperative acts on behalf of each atomistic consumer and cannot a¤ect strategically the market prices, in the centralized case the consumers have a weight and, hence, they exert a direct in ‡uence on prices. It is already well know that, in general, under either perfect competition or monopoly, if a consumer cooperative acts on behalf of all consumers it has an incentive to adopt a marginal cost pricing rule, instead of a classic average cost pricing rule usually obtained for consumer cooperatives. 4 However, we will see that, when the group of cooperatives decide strategically their quantities against the pro…t-maximizing rivals, they possess an incentive to further expand their outputs (with respect to the marginal cost pricing rule) to reduce the prices charged by the rival pro…t-maximizing …rms, whose revenue enter the budget constraints of their consumer-members. 5 However, if the cooperatives are not allowed to make losses, under constant or decreasing marginal costs, the …nal e¤ect of integration on output will be null, and similarly the …nal e¤ect on welfare. 6 When instead the marginal costs are increasing (and therefore higher than average costs), a centralized cooperative can induce a higher output than under a pure marginal cost rule but still lower than a decentralized cooperative. This reduction, and the consequent increase of pro…t-maximizing …rms' output, can be shown to be bene…cial for social welfare. To summarize, our model shows that: (i) ex post a centralized cooperative could …nd convenient to delegate its decision power to a manager, with the aim to avoid the losses due to the 3 See De Fraja and Delbono (1990) for a de…nition of mixed oligopoly that, roughly speaking, is an oligopoly in which the …rms possess di¤erent objective-functions. 4 The marginal cost pricing rule maximizes the welfare of all consumers, This e¢ ciency result is well-known and can be found, in di¤erent forms, in Enke (1945) , Farrell (1985) , Hart and Moore (1996) as well as in more recent papers as in Renstrom and Yalcin (2003) and Kelsey and Milne (2005) . 5 Active price policy of this sort have already been considered in the past: "Some co-operators, for example, believe that (co-operative) societies should follow a low price, because this might force other retailers to reduce their prices, and so bene…t all consumers." (Yamey, 1950, p.34) . For a recent discussions on the behaviour of consumer cooperatives operating in a strategic environment see, for instance, Delsey and Milne (2008). 6 We just remind that in the long-run under constant marginal costs the average costs concide with the marginal costs whereas under decreasing marginal costs the average costs are lower than marginal costs. Therfore, in both cases if a …rm sets a price lower than the marginal cost, it makes a loss.
incentive of consumers to overproduce; (ii) if this occurs, a merger (or a coordination) of consumer cooperatives can be neutral or ultimately positive for social welfare.
Let us consider a oversimpli…ed example to see the logic of our results. Suppose a small village with only two stores, one run by all (identical) consumers (villagers) and the other by a private entrepreneur. The two stores are selling two goods which are (imperfectly) substitutes, and both produced at an average cost of 1. Let the two goods be in the budget constraint of all consumers. Now, suppose that the store managed by the consumers decides to set a net price of 1 or, equivalently, a gross price higher than 1 (corresponding to a net price of 1 after the patronage dividend). 7 In this case, all consumers should be satis…ed, since they are buying the good of the cooperative at the lowest possible price. However, such a pricing rule is not optimal. Since the consumers are also willing to buy the good sold by the private entrepreneur (who is charging a price higher than 1 to maximize his pro…t) the cooperative could act strategically by selling its good at a lower price (say 0.90) just to induce a reduction on the entrepreneur's price. In this case, although the consumers are still paying their good a unitary price (0.90 plus a per unit negative rebate of 0.10 to repay the loss), they can still save on the price charged by the entrepreneur. However, if generating losses is forbidden to the cooperative, the described price undercutting strategy will only be viable when the …rm's marginal cost is increasing (and higher than average cost). In this case, acting strategically to maximize their own surplus, all consumers may decide to sell their product at a price lower than marginal cost without generating losses, and at the same time reducing the price charged by their pro…t-maximizing rival. We will see that, in term of social welfare, such a strategy can yield better results than the average cost pricing rule, provided that the marginal cost is not too low (or market competition not too high) for every centralized cooperative to expand too much their outputs and generating losses.
Our paper basically applies the logic of this example to a mixed oligopoly. We focus on quantity competition and show that, in absence of agency problems, when a nonnegative pro…t constraint holds, the behaviour of consumer cooperatives is either not a¤ected by the integration process, since …rms are constrained to follow an average cost pricing rule or, alternatively, causes a restrictive e¤ect on their outputs (and an expansive e¤ect on those of for-pro…t rivals), which is welfare enhancing. The …rst case occurs, in particular, when …rms'technology exhibits increasing or constant returns to scale (and long-run average costs are decreasing or constant); the second when …rms'technology exhibits decreasing returns to scale (and long-run average costs are increasing).
Overall, our paper provides an argument in favour of the integration of consumer cooperatives in oligopolistic markets. It also supports the idea that if agency problems are not too severe and the main reason for consumers to delegate their …rm's control to a manager is to avoid losses, there is no reason for antitrust authorities to fear the merger activities of these organizations. Moreover, our paper provides a formal treatment of the integration e¤ects of consumer cooperatives when competing oligopolistically against pro…t-maximizing …rms.
The paper is organized as follows; the next section brie ‡y reviews some of the recent contributions to the literature on consumer cooperative and customer-owned …rms. Section 3 introduces a basic model to illustrate the behaviour of consumer cooperatives competing oligopolistically with pro…t-maximizing …rms. Section 4 applies the analysis to linear-demand and linear-cost (or quadratic-cost) mixed oligopolies to show how the interplay between …rm's technology and competition can be crucial for the …nal e¤ect of integration on welfare, in particular under decreasing returns to scale. Section 5 discusses and concludes. To the best of our knowledge there are not many contributions studying the behaviour of consumer cooperatives competing with pro…t-maximizing …rms in mixed oligopolies. A number of papers, as those by Rodhes (1983), Fulton (1989) , Sexton (1990) , Tennbakk (1995) , Albaek and Schultz (1998) There are, however, a few papers which are closely related to our own paper. Kelsey and Milne (2008) study the possibility that a …rm governed by its consumers sells its products in an oligopolistic market. They show that having the consumers among its own stakeholders may give the …rm a strategic advantage, ultimately increasing its equilibrium pro…t. Their paper considers both quantity and prices competition and, therefore, represents a useful benchmark for the model developed in our paper. Goering (2008) studies a homogeneous good duopoly with one pro…t-maximizing …rm and one nonpro…t …rm assumed to maximize a combination of pro…t and consumers'surplus. Marini and Zevi (2011) show that in a mixed oligopoly with symmetrically di¤erentiated goods and constant returns to scale the presence of consumer cooperatives increases the welfare if compared to a pure pro…t-maximizing oligopoly. In terrms of separation of ownership and control, Kopel and Marini (2013) show that, di¤erently from pro…t-maximizing …rms, consumer cooperatives may refrain from using pro…t-and-sale incentive schemes to pay their managers, as due to their peculiar objective function.
The speci…c issue of the integration of consumer cooperatives in a mixed oligopoly has not, so far, been considered by the literature. 8 However, Prufer (2011) shows that in a duopoly where …rms sell vertically di¤erentiated goods the merger of two customer-dominated …rms can increase the welfare, even in absence of economies of scale or of synergies due to the merger. The reason is that, if the …rm's manager (in case of separation of ownership and control) sets a price above the marginal cost, after the merger has taken place, the consumers (who have a stake in the …rm) can react by reducing the …rm's provision of quality, with the purpose to maximize their net utility. This would mitigate the excessive quality provision of customer-dominated nonpro…ts (e.g., hospitals) and, hence, increase welfare. This result contrasts the idea that antitrust legislation should treat in the same way the mergers occurring among for-pro…ts and those occurring between nonpro…ts (see, for instance, Philipson and Posner, 2006) . It also convalidates the recent practise of US courts to treat di¤erently hospitals mergers from other standard corporate merger cases (see, for instance, Vita and Sacher 2006 and Richman 2007) . Therefore, our model extends and qualify this view, by providing a formal treatment of coordination and merger issues for consumer cooperatives competing in a mixed oligopoly.
The Model
In this section we introduce a simple model of consumer cooperatives competing in a quantity mixed oligopoly against pro…t-maximizing …rms. In order to represent the demand side of the market we assume a continuum of atomistic consumers i 2 I, with I = [0; 1], possessing quasi-linear preferences over a bundle of n substitute goods x k , (k = 1; :::; n) and one numeraire y. Every consumer's preferences are expressed by a quasi-linear utility function, where y i denotes the initial endowment of the numeraire used by the consumer as income. Every consumer's …rst order conditions yields Since the market is a quantity oligopoly, in (3.2) the price of each k-th good depends on all …rms'quantities as p k = p k (x) for x = (x 1 ; :::; x n ).
Let the industry be populated by n …rms supplying n goods (or bundles of goods), whose, in turn, m < n are supplied by consumer cooperatives and (n m) by traditional pro…t-maximizing …rms. Let M N denote the subset of …rms managed by consumers (with m indicating their arbitrary number) and N nM the set of those governed as pro…t-maximizing …rms, whose number is, therefore, (n m) As usual, the pro…t-maximizing …rms (j 2 N nM ) are assumed to maximize their pro…t with respect to their output, i. e. (3.4) j (x 1 ; :::x n ) = p j (x) x j c j (x j ); where c j (x j ) denotes a generic cost function.
We now introduce two distinct types of consumer cooperatives competing against pro…t-maximizing …rms: (i) a consumer cooperative acting on behalf of a representative consumer (decentralized cooperative); (ii) a consumer cooperative coordinating its action in a pool of consumer cooperatives, assumed to act on behalf of all market consumers (centralized cooperative). These two polar cases are assumed to approximate, in turn, the behaviour of a consumer cooperative playing in an uncoordinated fashion or, in turn, which of a group of cooperatives coordinating their output decisions on behalf of all consumers. Thus, when consumer cooperatives merge or organize themselves in larger groups, it is interpreted here as if all consumers coordinate their behaviour to maximize their joint utilities. 9 As mentioned above, we abstract completely from the agency problems and from the synergies due to the integration of …rms and we concentrate on the e¤ects that these two simpli…ed models of governance yield on market outcomes.
3.1. The Decentralized Case. Consider …rst the case of a consumer cooperative producing a good (denoted h) on behalf of a representative consumer, assumed to receive a share of the …rm's net pro…t proportional to her share of consumption of the good, i.e. x i h =x h . This is a standard assumption in modelling consumer cooperatives (e.g., Anderson et al. 1979 and 1980 ) also re ‡ecting a well known practise in which a consumer cooperative pays each member a dividend (or rebate) proportional to the monetary value of her purchases. In this case, the problem faced by each consumer cooperative is:
The problem (3.5) reduces to (3.6) max
Here consumers'utilities are transferable and can be summed up. 3.2. The Centralized Case. Let now every consumer cooperative to be part of a pool of cooperatives and, therefore, act on behalf of all consumers, with the speci…c aim to maximize the sum of their utilities. Under quantity competition, it can be easily proved (see the Appendix) that every cooperative h 2 M faces the following maximization program:
where, again, x = (x 1 ; x 2 ; ::; x n ). For every h-th centralized cooperative the …rst order condition of (3.9) implies:
again, under the nonnegative pro…t constraint, i.e. for p h (x) AC h (x h ), where AC h (x h ) denotes the cooperative's average cost. Note also that, in (3.10), R j denotes the revenue of every j-th pro…t-maximizing …rm. Expression (3.10) can be easily interpreted as follows. When a consumer cooperative acts on behalf of all consumers, it opts for a marginal cost pricing rule with, in addition, a distortion due to its incentive to reduce the revenues of its rival pro…t-maximizing …rms, given that the amount spent on (n m) goods produced by the pro…t-maximizing …rms enters the consumer-members' budget constraints (see expression 3.2). In other terms, when competing in a quantity oligopoly, a centralized consumer cooperatives tries to reduce the prices of goods sold by the pro…t-maximizing …rms, with the aim to favour its members. The direction of this e¤ect on output can, in general, be positive or negative depending if goods are, in turn, complements or substitutes. In our model goods are substitutes and, thus, a centralized cooperative possesses an incentive to set a quantity which makes the price lower than marginal cost. 11 Now, since under quantity competition by aggregating condition (3.3) for all consumers we obtain
which de…nes the inverse demand of each cooperative h 2 M , by (3.10) and (3.11) we can write
where M C h denotes …rm's h marginal cost. Thus, under either constant or decreasing average cost, the …rst-order conditions of all centralized cooperatives require that
The …rst inequality directly follows from (3.12) and from the fact that goods are substitutes (
; the second from the fact that, under either constant or decreasing average costs, the marginal costs are equal or lower than average costs. As a result, since losses are forbidden, when the technology exhibits increasing or constant economies to scale, the centralized cooperative will set a price equal to the average cost (compare 3.13 and 3.8).
It can be noticed that, if a centralized cooperative operates under monopoly or perfect competition, expression (3.10) directly implies that the quantity will be set to the level for which the price is equal to the marginal cost. Under oligopolistic competition and quantity competition instead, expression (3.10) shows that, if unconstrained, these organizations have an incentive to sell higher quantities than when they just follow a marginal cost pricing rule.
Overall, the above analysis shows that in a mixed oligopoly the integration process of cooperatives could actually induce more, and not less, competition, at least as long as the …rms operate under increasing or constant returns to scale. If the cooperative group -as we assume here -requires that all its units respect a nonnegative pro…t constraint, the most natural pricing rule emerging for consumer cooperatives is a price equal to the average cost (higher than marginal cost under both constant and increasing returns to scale). When this is the case, the integration process of cooperatives should not cause any consequence on welfare.
As shown through a series of examples in the next section, only under decreasing returns to scale the welfare e¤ect of centralization can be either positive (or null when pro…ts are negative) depending on the interplay between cost parameters and market competition. In particular, we show that when the integration has the e¤ect to reduce the excessive market output of cooperatives, it can help the market to come closer to the …rst best.
Mixed Oligopoly Examples
To illustrate in more detail the welfare e¤ect of cooperatives coordination, it is su¢ cient to consider a simple case with linear demand and, in turn, linear or quandratic costs. For simplicity we assume that all …rms possess identical strategy sets (i.e. output levels) given by X k = [0; 1). We also assume that consumers'preferences are expressed by a standard quadratic utility function:
where a > 0 and 2 (0; 1) represent the degree of products di¤erentiation. For = 0, goods are independent, whereas for = 1 goods are perfect substitutes (see, e.g., Singh and Dixit, 1984 ).
4.1. Constant Returns to Scale Technology. Let …rst assume a constant-return-to-scale technology such that every …rm (k = 1; 2; :::; n) possesses a linear cost function, c k (x j ) = cx k , with a > c > 0. Using the results obtained in Marini and Zevi (2011) for the decentralized case (here denoted x dc ), we can just consider here the mixed oligopoly equilibrium (denoted x cc ) with m centralized cooperatives competing in quantity against (n m) pro…t-maximizing …rms. Relegating all calculations to the Appendix, it is easy to see that at the unconstrained equilibrium
and, therefore, its resulting pro…t is negative. Moreover, for every pro…t-maximizing …rm j 2 N nM;
and, therefore, its resulting pro…t is positive. Moreover, in terms of total welfare, comparing the two unconstrained mixed equilibria, it can be checked that, W cc < W dc . Under the unconstrained equilibrium, the incentive of the group of cooperatives to undercut prices and maximize consumers'surplus is costly in terms of social welfare. However, if consumer cooperatives are not allowed to realize losses, under centralization they will set a price equal to average cost and, hence, W cc = W dc . A similar invariance result would be obtained under increasing returns of scale (corresponding to decreasing average costs).
4.2.
Decreasing Returns to Scale Technology. We now consider the mixed oligopoly case with linear demand and quadratic cost, i.e. c k (x j ) = c 2 x 2 k . Again, we assume two alternative scenarios where, in turn, a number m of decentralized (or of centralized) cooperatives are competing against (n m) pro…t-maximizing …rms (see the Appendix for a detailed derivations of these results). In this case we obtain that, whenever the value of the cost parameter c is su¢ ciently high to ensure positive pro…ts for decentralized cooperatives, the equilibrium quantity of a centralized cooperative is always lower than which of a decentralized one. Given the negative slope of best-replies, the opposite holds for the quantities of pro…t maximizing …rms. Proposition 1. In a quantity mixed oligopoly with linear demand, quadratic costs and, in turn, h 2 M decentralized (dc) or centralized (cc) consumer cooperatives competing against j 2 N nM pro…t maximizing …rms, for c > c(n:m: ), the following (Nash) equilibrium outputs are obtained:
where c = c(n:m: ) is the level of the cost parameter c that makes a centralized cooperative's pro…t positive,whreas x P O k denotes every k = 1:2; :::; n …rm's Pareto-optimal quantity and x P M F k every k = 1:2; :::; n …rm's quantity in a pure pro…t-maximizing oligopoly.
Proof. See the Appendix.
The result of Proposition 1 shows that under decreasing returns to scale and quadratic costs a decentralized cooperative always produces more output than a centralized cooperative if the level of cost is su¢ ently high (c > c) for the latter to make positive pro…ts. Moreover,the proposition shows that all type of cooperatives overproduce with respect to a …rm adopting a marginal cost pricing rule (x P O k ), which corresponds to the Pareto optimal level. Thus, whenever the cost parameter c is su¢ ciently high for each centralized cooperative to be pro…table, this types of …rms will produce less than a decentralized one, since in this case the marginal cost is su¢ ciently higher than the average cost for such gap to be o¤set by the undercutting e¤ect on pro…t-maximizing …rms contained in expression (3.10). For this reason the …nal e¤ect of cooperatives'coordination will be to reduce their excessive outputs increasing, in turn, the insu¢ ciently low output of pro…t-maximizing …rms with, overall, a negative e¤ect on total market output but with a positive e¤ect on social welfare. See propositions 2 and 3 below.
Proposition 2. In a quantity mixed oligopoly with linear demand, quadratic costs and, in turn,h 2 M decentralized (dc) or centralized (cc) consumer cooperatives competing with j 2 N nM pro…t maximizing …rms, if c > c(n:m: ) the following equilibrium total market outputs (denoted X) are obtained:
Proof. See Appendix.
The result of Proposition 2 is illustrated in Figure 1 for the duopoly case. When the production cost is su¢ ciently high for the centralized cooperatives to be pro…table (c > 0:366 in the numerical example), a mixed duopoly with decentralized consumer cooperative (red dashed line) overproduces with respect to the centralized case (green dotted line), i.e. X dc > X cc . In both cases a mixed duopoly yields a higher output than a pure pro…t-maximizing duopoly (black squared line). As shown in Proposition 1, when the cost parameter is su¢ ciently high (or market competition not too intense) the consumers'coordination reduces the consumer cooperatives'outputs and increases those of pro…t-maximizing …rms, which are suboptimally low. This causes in one shot two positive e¤ects,thus re-balancing both …rms outputs towards their …rst-best levels. For this reason the equilibrium market output with centralized cooperatives (X cc ), although lower than the …rst-best (X P O ), improve upon the welfare obtained in the mixed oligopoly with decentralized cooperatives (see Proposition 3). Proposition 3. In a quantity mixed oligopoly with linear demand, quadratic costs and with, in turn, h 2 M decentralized (dc) or centralized (cc) cooperatives competing with j 2 N nM pro…t maximizing …rms, if c > c(n:m: ),
Proof. See the Appendix. Figure 2 shows that, under decreasing returns of scale, the level of welfare in a mixed oligopoly equilibrium with centralized cooperatives (dotted line) is always higher than that obtained in a pure pro…t-maximizing market (black squared line) and lower than its …rst-best level (W P O ). Moreover, the centralized governance of cooperatives under the nonnegative pro…t constraint (which in the numerical example of Figure 2 holds for c > 0:366) always enhances the welfare compared to the decentralized case (red dashed line) . 
Concluding Remarks
We have shown that in a mixed oligopoly with consumer cooperatives and pro…t-maximizing …rms the interplay between objective-functions, existing technologies and intensity of market competition matters for the level of output and social welfare obtained in equilibrium.
In particular we have shown that the way in which a group of consumer cooperatives is managed in an oligopolistic market can have consequences and, in particular, that there is a behavioural di¤erence between an uncoordinated governance and a coordinated governance exerted on behalf of all consumers. In particular, we have shown that in a mixed oligopoly the existence of coordination between consumer cooperatives may give these …rms an incentive to expand their outputs in order to reduce the prices charged by their pro…t-maximizing counterparts. This result can also be seen as shedding some light on the e¤ects obtained in an imperfectly competitive market by the aggregation of the purchasing power of a group of consumers. Related to this point, our model highlights the strategic importance, for a large cooperative group, to pursuit nonnegative pro…ts, in order to defend the consumers from potentially dangerous budgetary losses and the whole society from improper welfare reductions.
In particular, we have seen that the existence of a nonnegative pro…t constraint may reestablish the incentive of a consumer cooperatives to adopt average-cost pricing rules, except when the …rm's technology exhibits decreasing returns to scale and production costs are su¢ ciently high. In these cases the coordination between cooperatives can actually help these …rms to refrain from selling excessive market outputs if compared to their Pareto optimal levels.
There are many possible extensions of the analysis presented in this paper which may be envisaged. Firstly, the paper has taken a purely theoretic perspective, looking at the consumer cooperatives as organizations with no agency problems, directly aimed at maximizing the consumers'interest. The principal-agent relationship between cooperative members and managers has been discussed intensively in the literature on cooperative corporate governance (see e. However, a more extended analysis of the existing tensions beteeen …rms'managers and consumers'objective-functions in a mixed oligopoly with consumer cooperatives would be, in our view, of great interest. Secondly, the exitence of large sunk costs typical of retail industries has been assumed away from the analysis. Also this point would deserve greater attention. We hope that both issues will be matter of future research.
6. Appendix 6.1. The Centralized Cooperative. When a consumer cooperative acts on behalf of all market consumers, it maximizes the sum of their utilities (here assumed transferable). Each h-th consumer cooperative would, therefore, solve the following maximization program:
where x = (x 1 ; x 2 ; ::; x n ). Using the fact that
and I = [0; 1], problem (6.1) can be rewritten as
with FOC, for every h 2 M :
Since by consumers'maximization,
showing that the price for an unconstrained centralized cooperative will be usually lower than those obtained using a marginal cost pricing rule. Assuming a quadratic utility function, carrying out the derivations for each consumer in the usual way and then aggregating for all consumers yields the following inverse demand functions for all k goods as
Since the demand is linear, in the …rst-order condition of every centralized cooperative h 2 M we will have that P
and, therefore, using the symmetry of all cooperatives h 2 M , the …rst-order condition (6.3) reduces to a x h (m 1) x l (n m)x j = M C h (n m)x j , where l 2 M nh and j 2 N nM , implying that the marginal bene…ts of one additional unit of output for the consumers is exactly o¤set by the marginal e¤ect that this unit has on the revenues of pro…t-maximizing …rms. For this reason, in the case of quadratic utility (and linear demand), the best-replies of centralized cooperatives are independent of the outputs of pro…t-maximizing …rms and depend only on the outputs of other cooperatives, as
The best-replies of all pro…t-maximizing …rms will be, instead, as usual in the case of quantity competition, negatively sloped.
6.2. Constant Returns Oligopoly Case. In the mixed oligopoly with linear costs, the total welfare can be easily computed as:
In the decentralized case, using (3.3), (3.4) and (3.7) and exploiting the symmetry of all cooperatives and all pro…t-maximizing …rms, the following expression for the welfare is obtained: : which holds for any arbitrary number of cooperatives and of pro…t-maximizing …rms. For the mixed oligopoly equilibrium with centralized cooperatives, using the …rst-order conditions (3.10) and not taking into account the nonnegative pro…t constraint, we obtain the following Nash equilibrium quantities: implying that, at an unconstrained equilibrium:
Moreover, it is easy to obtain the pro…t of every pro…t-maximizing …rm j 2 N nM as
2 ((n m 1) + 2) 2 ( (m 1) + 1) 2 > 0.
The total welfare is:
(n m)(1 )(a c) which, in general, is lower than W dc , i.e. the welfare obtained in the decentralized case. However, when the cooperative are constrained to yield a nonnegative pro…ts every centralized cooperative will set a quantity such that p h = c and, thus, the welfare obtained in the two cases will coincide. 6.3. Decreasing Returns Oligopoly Case. Assuming a quadratic cost function, straighforward calculations yield the following Nash equilibrium outputs in a quantity mixed oligopoly with, in turn, decentralized and centralized cooperatives (h 2 M ) competing against pro…t-maximizing …rms (j 2 N nM ): Since the Nash equilibrium output of every …rm in a pure pro…t-maximizing oligopoly is Note that this threshold is increasing in and n, and decreasing in m. The results of proposition 2 are easily obtained using all above expressions. Finally, for total welfare, with quadratic costs, it can be easily calculated as (6.8)
which, using the expressions for …rms'outputs yields, respectively, from which the results of Proposition 3 easily follow:
